Inhibition of actin polymerization by a synthetic dodecapeptide patterned on the sequence around the actin-binding site of cofilin.
Cofilin is an F-actin side-binding and -depolymerizing protein with an apparent molecular mass of 21 kDa. By means of the end label fingerprinting method, the amino acid residue on cofilin sequence cross-linked to actin by zero length cross-linker, 1-ethyl-3-(3-dimethylamino propyl)carbodiimide, was identified as Lys112 and/or Lys114. A synthetic dodecapeptide patterned on the sequence around the actin-cross-linking site of cofilin (Trp104-Met115) inhibited the binding of cofilin to actin. Moreover, the dodecapeptide was found to be a potent inhibitor of actin polymerization. Thus, we conclude that the dodecapeptide sequence constitutes the region essential for the actin-binding and -depolymerizing activity of cofilin. A sequence similar to the dodecapeptide is found in other actin-depolymerizing proteins, destrin, actin-depolymerizing factor, and depactin. Therefore, the dodecapeptide sequence may be a consensus sequence essential for actin-binding and -depolymerizing activity in actin-depolymerizing proteins.